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FROM THE EDITOR 
AN APOLOGY 


The Area Coordinator Update in the December Newsletter showed that K6PGX 
was appointed as an Area Coordinator for California. Unfortunately, this was 
interpreted to mean that K6PGX was replacing W6CG. This was not and is not the 
intent of that announcement. W6CG is doing a good job and by virtue of his efforts 
has generated more than enough work for himself. Thus, K6PGX is serving as an 
additional Area Coordinator for California. As Editor of the AMSAT Newsletter, 
I take the responsibility and blame for the error. 


AMSAT-OSCAR 8 INFORMATION 


The American Radio Relay League is now handling the distribution of all QSL 
cards, report forms, publicity, photos and information on the new AMSAT-OSCAR 8 
spacecraft. Write ARRL OSCAR Operations, 225 Main St., Newington, Cor :. 06111 
U.S.A., telephone (203) 666-1541. AMSAT Area Coordinators may also contact ARRL 
directly for AMSAT supplies and materials. 


‘ 


AMSAT-OSCAR 8 OPERATING NOTES 


Current plans are to operate the spacecraft in Mode A during the week and 
Mode J during weekends. Wednesdays are reserved for pre-arranged experiments 
only, with scheduling handled by Bernie Glassmeyer, W9KDR at ARRL Hdq. It will 
take a few weeks to determine more exact orbital parameters of the spacecraft. 
Thus, all data published to date including that in this newsletter should be 
regarded as provisional. 


Stay tuned to the AMSAT Nets for up-to-date information. We expect that 
AMSAT will publish an orbital calendar on AMSAT-OSCAR 8 to be available through 
Skip Reymann, W6PAJ around the end of May (see the anouncement on page PE 


PHASE ITT COMMUNICATIONS CHANNELS 


: When the first Phase III spacecraft becomes operational, a whole new world 
will open up to radio amateurs. For the first time, reliable communication paths 
will be open for point-to-point and multi-point contacts. Conventional contacts 
are subject to on-channel and adjacent-channel spill-over interference. The 
advantages of using the Phase III satellite for "nets" or "roundtables" will soon 
be noticed by the users, and it is expected that these types of contacts will form 
a common use of the satellite. One possibility might be to reserve four specific 
channels for SSB net use. These channels could be at the top of the SSB section 
of the downlink passband and spaced 5 KHz apart. Thus, stations using the channels 
(A, B, C, and D where A is the highest frequency channel)would be guaranteed QRM- 
free links (no adjacent spill-over and no on-channel) for network communications. 
The remainder of the SSB passband would be available for regular random frequency 
contacts. Channel A could also be used as a calling channel, with stations moving 
off frequency once contact is established. Nets would share the channels on a 
time of day basis, similar to current HF usage. The allocation of times and 
channels to nets would be handled by the operations side of AMSAT. If you have 
any comments on the reservation of channels on the Phase III passband, why not 
write in and share them. 


Joe, G3ZCZ 


MODIFICATION OF THE SATELLABE ITI 
FOR USE WITH OSCAR-8 
BY KAZ DESKUR, K2ZRO 


The original Satellabel was designed for AMSAT-OSCAR 6 and 7 and is not di- 
rectly applicable for AMSAT-OSCAR- 8. The device can, however, be easily modified 
for A-O-8 or any other satellite traveling in a virtually circular orbit by follow- 
ing the instructions in this article. 


Although only pre-launch orbital parameters of A-O-8 were known when this was 
written, the expected deviation from the predicted orbit is most likely to be so 
slight that the accuracy of the Satellabe should not be affected to any appreciable 
degree. The modification of the Satellabe is a project lasting no more than one 
hour. 


The parameters used are: 

PERIOD = 102.76 min, 

INCLINATION - 99 degrees 

ALTITUDE (average) - 872 km; 542 miles 
MODIFICATIONS 


1. Scale #1, "THE MAP", and Scale #2, "THE EQUATORIAL CROSSING TIME", need no 
changes. They are applicable for any satellite. 


2. Scale #3, “INDEX SCALE", must be modified to represent equatorial progression 
of (P/4) degrees which for OSCAR 8 is 102.76/4%25.7 degrees. 


Procedure: 


Line up 0 degrees longitude on the equator of the map against No. 1 index 
mark of Scale#3 as shown on Fig. 1. Draw a new set of index marks separated 
25.7 degrees apart. (For this purpose, use Table I.) Since Scale#3 is dark, it is 
recommended that you use a light background. Self adhesive circles work very well. 


TABLE 1 
INDEX# DEGREES INDEX# DEGREES 

1 Oa0 9 205.6 
2 254, 10 RCE S) 
3 iL ad! ila 257 20 
4 Ti iea 12 2O2te 
5 O28 13 308.4 
6 42:8:..5 14 33451 
1 Inst bey nS 359.8 
8 179.9 

3. Scale #4, "PRECISION TIME SCALE", will not be used. (Precise period must be 


known to make this scale accurate). 
4, The new earth track will be superimposed on the existing transparent slider. 
Procedure: 


Line up the reference line of the "old" OSCAR 7 track against 340 degrees 


longitude on the equator. (See Fig. 2) Starting at 0 degrees longitude and 0 
degrees latitude, "eyeball" the positions of the time marks on Fig. 2 and duplicate 
them on the slider. Make sure that the slider doesn't move during this operation. 
Time marks are spaced at 2 min. intervals. If more accuracy is desired, use 

Table II. 


joo ee 
"Shoot OSCAR with a Satellabe", by Kaz Deskur, 73 Magazine, July 1975, pp.33-44 
(reprinted in AMSAT Newsletter, March 1976.) The Satellabe III is available 
assembled from Ham Radio, Greenville, N.H. 03048 for $7.95 postpaid. 


Add the reference line extending the 0 degrees meridian about 1/8 inch into 
the index scale. 


Probably the best pen for this job is a popular marking pen sold in most art 
stores under the brand name of "SHARPIE", manufactured by Sanford's. It won't 
rub off, is very water-resistant, but it can be removed very easily with nail 
polish remover, 


TABLE II 
Time Time 
After After 
EOX LAT. LONG. EQX LAT. LONG. 
0 0 0 26 81.0 TEO2 eel: 
2 6m 35 1.16 28 Ths eel) 138.6 
4 SEAS: Shas 30 2a S720 
6 20:27 4.9 B2 66.5 169.0 
8 276 Om? 34 59.9 7206 
10 BAn5 3} S) 36 Bisnac U/C} 7) 
12 ALE 3 D538 38 46.4 79 W7, 
14 48.1 URS Hake: 40 39.6 Si 2t95 
16 54.9 70) 42 325 7 184.4 
18 61.6 Pah S| 44 25.9 ISH) ats: 
20 68.1 28.0 46 VOR 188.5 
22 fveg 39.6 48 2b a: UNO RY 
24 PO 61y7 50 bya 2 191.8 
52 -1.7 193.4 


5. Azimuth-Elevation Overlay 


The existing overlay can be used unmodified with the following exception: The 
elevation range must be read 10 DEGREES LOWER. Namely, the 10 degree range of 
OSCAR 7 will become 0 degrees elevation (limit of accessibility) of A-O-D; 20 
degrees on the existing overlay will correspond to 10 degrees; 30 degrees will 
equal 20 degrees; etc. (See Fig.3). 


Using this procedure, the error will be no greater than 1.6 degrees which is 
a lot less than most antenna rotators can resolve. The maximum error is at 0 degrees 
angle (1.6 degrees) which causes the circle of accessibility of A-O-D to be 110 
miles (178 km) further out than the 10 degree circle on the existing overlay. 
(This corresponds to about two thicknesses of the line.) 
6. To adapt the Satellabe for other satellites, use the following formulas: 
a.) Equatorial progression: 


Separation between index marks = P/4 degrees 


Where P=Period of the satellite in minutes. 
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b.) Earth track time marks are normalized to start at 0 degrees longitude and 0 
degrees latitude and are calculated with the following formulas: 


Latitude @ = arc sin ain i) sin 3607 


— 


cos (36QT ) | 
Longitude = arc cos a ae x + 


cos 9g 


Where: i = Inclination 
P = Period in minutes 
@ = Latitude 
A = Longitude 


T = Time after equatorial crossing in minutes 
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c.)Elevation circles 


Distance in great circle degrees from the location of the tracking station to 
the subsatellite point at angle of elevation E: 


B = arc cos R Th 
rs OOS Eat Mal 
(R+h ) 


Where: B = Distance to the subsatellite point from the location of the track- 
ing station 


R = Radius of the earth (6,371 km; 3960 m) 
r = Average altitude of the satellite 
E = Angle of elevation 


1 Great Circle degree = 111.2 km; 69.1 miles 


CALL FOR PAPERS 


Amateur Computing 78 Microcomputer Festival will be held July 22-23 at the 
Sheraton National Motor Hotel, Arlington, Virginia. Those interested in present- 
ing a paper, participating in a panel discussion, displaying an amateur computer 
system or sponsoring a tutorial should submit a letter of intent along with a 
one page abstract or outline by April 15 to John Wall Miller, Program Chairman, 
6921 Pacific Lane, Annandale, VA. 22003, telephone (703) 256-5702. Authors will 
be provided with instructions for preparation of camera-ready papers which are 
due by June 1. 


Especially welcome will be topics concerning amateur radio (satellite) appli- 
cations of microcomputers. 


Information on Amateur Computing 78 may be obtained by writing AMRAD, Box 682, 
McLean, VA. 22101 or by telephoning John Wall Miller (703) 256-5702. 


The 1978 ARRL Technical Symposium will be held on Saturday, September 16, 1978 
at the Tysons Corner Ramada Inn, Falls Church, Virginia in conjunction with the 
National Capital DX Association's DXPO 78. This American Radio Relay League tech- 
nical symposium is managed by the Amateur Radio Research and Development Corpora~ 
tion (AMRAD) and sponsored by the Northern Virginia Amateur Radio Council (NOVARC) . 


Previously unpublished papers are invited on all technical subjects relating 
to amateur radio. Prospective contributors are asked to forward informal summaries 
along with a photo of the author and a one-page bio sketch of the author's amateur/ 
electronic background by July 15. Manuscripts are due by August 15. Please write 
or call: Paul Rinaldo, W4RI, 1524 Springvale Ave., McLean, VA. 22101, 

(703) 356-8918 evenings or weekends. 
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THE TAILORED HELICAL 


By Domenic M. Mallozzi, N1DM 
196 Gray Street 
‘Providence, R.I. 02909 


When the author was looking for a new antenna to replace his old one, (A 
dipole over a reflector) for Mode B uplink, the helical came to mind. The author 
had four basic requirements for his new antenna: 

1) Wide beamwidth (greater than 50 degrees) 
2) Gain Ofsomnconondbx 
3) Non-critical construction and matching 

4) Wide bandwidth - for use in 432 transmitting and 435 reception with no 

significant decrease in performance 


The wide beamwidth was required so no rotor was necessary for approximately 
8 to 10 minutes of useful signal per orbit. The only aiming required is to point 
the antenna at the correct elevation for the pass. Because the available amateur 
books and magazines showed no such helical, I turned to Kraus" Antennas (McGraw- 
Hill; New York; 1950). Chapter 7 of this book could be called the Helical Bible. 
The author was particularly intrigued by Fig. 7-33 (p. 211) which shows the effect 
of circumference on polar radiation patterns and table 702 (p. 213) which gives 
helical design formulas. After referring to these items, I became convinced that 
a circumference of less than one wavelength was necessary. After a couple of 
weeks of fooling around with the charts and a calculator, I came up with the design 
for my helical. The circumference of the helical was to be 0.8 wavelengths, spacing 
between turns of 0.25 wavelengths and 3 turns. This would yield a beamwidth of 75 
degrees and a gain of about 8.5 dbi. An added benefit was that the quarter wave 
matching section required was 75 ohms, not the odd value required to match a 50 ohm 
line to the 140 ohm feedpoint of a one wavelength circumference helical. This 
means a piece of RG59 could be used rather than having to build a special coax 
matching section. 


The accompanying diagram gives the dimensions. To get the Right Hand Circular 
Polarization needed for Mode B, you wind the helical in a clockwise direction from 
the feedpoint out as described by DeMaw (QST: Nov. 1965, pgs. 20- 25 & 170). 

As for mechanical construction, I leave that to the builder, just remember no metal 
inside the winding, and, in fact, as little dielectric as possible, too. The 

helix should, as much as possible, be an airwound coil. Also, as suggested by 
DeMaw, the conductor is k inch copper tubing. This can be purchased at automotive 
parts stores, hardware stores, plumbing suppliers, or at Sears. 


The author has found this antenna to be quite good. I use it with a trans- 
mitter that has 5 to 15 watts output and uses twenty feet of RG8 feedline. This 
results in ERP's of 35 to 100 watts. The antenna sits at ground level when in use; 
the only aiming being pointing it at the midpoint of azimuth and elevation for the 
orbit. It has a wide enough beamwidth that it gives about 10 minutes use per pass 
with no reorientation. 


The antenna requires no precision mechanical work and therefore can be built 
with your normal household tools. Good luck with your tailored helical and drop 
me a line when you get it up to tell me how it works. 


Thanks to WBIFDY and WAILNXW for help in getting materials for a prototype and 
to NIRI for reading the manuscript for technical clarity. 


CALCULATED POLAR_ 
PAT TERN 


NOTES: . 
) TOTAL TUBING REQ'D 60"(1.52M) 

CALCULATED GAIN. 8.5 dbi 

CALCULATED BEAMWIDTH(3 db) 75° : ! 
4)TO MATCH 52 LINE. REQUIRES 752 Oye 

QUARTER-WAVELENGTH TRANSFORMER 


OSCAR 7 ORBITAL PREDICTIONS 
BY POCKET CALCULATOR 


» Pareto 
By Bill Ralston, WA6KHB 


The following program for an HP-25 hand calculator was not written as a se- 
quel to the program described by JA2WO in the December issue of the AMSAT NEWSLETTER 
but is a logical progression. The program serves as a substitute for the OSCAR 
locator (available from AMSAT and ARRL) in calculating azimuth and range for an 
OSCAR pass anywhere in the world. 


The program is described in Table 1. A detailed description was omitted in 
the interest of conserving space. 


To use,the program should be keyed in, and the registers initialized to the 
values in Table 2. Register 0 is the longitude of the ascending node, expressed in 
degrees west. This value will have to be changed for every orbit. The range cal- 
culated by the program will be in the same units as register one is stored, either 
kilometers or miles. The value should be the radius of the satellite orbit from 
the center of the earth. Register 2, the inclination of the orbit should be mea- 
sured as shown in Fig. l. 


To run the program: 
1) Enter time after equatorial crossing 


Dae /S 
3) Read azimuth (north = 0, east +, west - ) 
4) x@y 


5) Read approximate range 
6) Return to step 1 for new time, or change Rg for new pass 


The program will work for any satellite (A-O-D, RS, Phase III) if the correct 
constants are stored in the registers. Southern hemisphere stations should store 90- 
latitude of QTH in register 4. 


The program will be fairly accurate for one or two orbits, but for best accu- 
racy, you should use the longitude and time of the ascending node of the orbital 
pass you are calculating. The program will also work for descending passes; re- 
member to use the ascending node, though. 


The program will also work on an HP-25C or HP-29C without change, and any HP 
programmable calculator with only slight modification of the program. 


Best of luck using the program, and, of course, if anyone has any improvements 
(especially how to include an elevation calculation) I would appreciate hearing. 


Bill Ralston, WA6KHB 
1492 Oak Grove Circle 
Santa Ana, CA 92705 


Ni DM 
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—'N' FITTING 
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MATCHING TRANSFORMER 4% RGS9 WILL 
MATCH TO SOx LINE. | 


A REAL TIME TRACKING SYSTEM FOR AMATEUR 
RADIO SATELLITE COMMUNICATION ANTENNAS 


By John L. DuBois 
Dytron Inc. 
241 Crescent St. 
Waltham, MA. 02154 


Introduction: 


This paper describes a hardware-software system for pointing an amateur an- 
tenna at a polar orbiting satellite such as OSCAR-7 and automatically tracking it 
during a pass. 


The program is written in Basic and performs all computations necessary for 
tracking once given the pass equator crossing time and longitude. 


The system described uses a S-100 bus microcomputer operating with BASIC. 
Specific hardware is described consisting of A/D conversion and parallel output for 
interface with antenna azimuth and elevation rotators. The system requires a real 
time clock in the computer and a commercially available S-100 buss clock board is 
used in the example. 


Background and Objectives: 


There have been a number of good articles (1,2,3) written on the subject 
of computing the track of low altitude polar orbiting satellites such as OSCAR-7 
and NOAA-5 for amateur radio purposes. There have also been several ingenious cir- 
cuits published (4,5) for pointing appropriate antennas at the satellite track from 
pre-programmed media such as tape cassettes or paper tape. 


The obvious combination, however, in view of the current explosion of micro- 
computer applications between doing the track computations and managing the point- 
ing hardware all by microcomputer has not yet, to the author's knowledge, appeared 
in the amateur literature. This is such an appealing application after one has 
experienced the need for six arms in trying to track an OSCAR pass, tune the re- 
ceiver,spot it to the desired frequency with the transmitter, and log the last QSO, 
that it was tackled very shortly after getting up an operational microcomputer 
system. 


A review of the literature in amateur publications quickly turned up a wealth 
of ideas for software. The article by Henson in February, 1977, 73 Magazine is 
an excellent reference and, in fact, forms the basis for most of the orbital cal- 
culations in this program. 


The material available for hardware, on the other hand, is not very helpful 
unless one intends to exactly duplicate a particular pre-programmed "tracking" 
circuit. Since the effort and cost involved in building one of these devices is a 
significant fraction of that necessary to assemble a small microcomputer and the 
result is specialized to only one purpose, it seems more desirable to put the labor 
and money into a "micro". 


At this point, it was necessary to make some choices relating to the specific 
hardware to be involved at the antenna end of the system. The data transfer nec- 
essary between the antenna-rotator system and the microcomputer is the current 
position and the movement commands. In order to simplify the interface hardware, 

a type of azimuth and elevation rotator was chosen which controlled the motor by 
independent SPST switches (although one side of each switch is common) and which 
indicated position with an isolated potentiometer coupled to the rotator shaft. 
These are the Kenpro Model KR-400 and Kr-500 for azimuth and elevation respectively. 
The essential part of the rotator schematic is shown in Figure 1. Other types can 
of course, be used with the interface board described, but in some cases, a little 
ingenuity may be necessary to obtain the variable DC voltage output from the in- 
dicator mechanism. 


The signal, then, which is read to indicate azimuth (and elevation) is a DC 
voltage derived from the shaft coupled potentiometer. Control commands to the 
rotators are issued by simple contact closures for cw, ccw, up and down connected 
in parallel with the rotator's manual controls. This provides a convenient method 
for overriding the computer position commands. 
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A similar set of choices was necessary for the software. (The microcomputer 
was not open for choice, it was already in operation and not likely to be rec 
placed!) The general specification for the program was that it require as input 
only equator crossing time and longitude for a desired pass and that it perform 
all other necessary calculations internally, commanding the rotators to point the 
antenna appropriately. : 


This left two loose ends, real time and orbital constants. It was decided 
to write separate programs for each satellite of interest, differing only in the 
fixed orbital constants. 


Real time operation was a little stickier. It was finally decided to put a 
hardware clock in the computer because it would simplify applications in other 
amateur radio programs such as RTTY. Although the BASIC program is customized to 
a particular hardware clock (Comptek Model CL-2400) other schemes for deriving 
real time can of course be used. 


At this point, it was necessary to decide on a hardware interface board to 
"read" the rotators and issue direction commands. The approach chosen called for 
a combination multiplexed A/D input and relay contact parallel output board. 
Since this exact combination does not exist among the many S-100 bus accessory 
boards, it was decided to design one to do the job efficiently rather than use up 
two chassis slots with separate boards or modify an "almost right" board. 


Interface Board: 


The interface board (6) was designed specifically for position readout from 
antenna rotators and for issuing direction commands to those rotators. Several 
features, however, give it wider application while serving as an antenna con- 
troller. 


A 3% digit BCD A/D converter with full scale reading of t 1.999 volts is 
provided. Input to the converter comes from an 8 position multiplexer under pro- 
gram control. Up to 8 separate analog inputs may be read but two of these will 
normally be antenna position, leaving 6 for signal strength, transmitter output, 
etc. 


There are 6 parallel output relays which may be individually latched on or 
off under program control. Normally, 4 of these will be used for rotator com- 
mands: up, down, cw and ccw. This leaves 2 free for transmit-receive switching, 
etc. The relay contacts are rated at 28 VDC, 250 Ma. maximum and external slave 
relays should be used if the rotator switch requirements exceed this. 


In addition, there are 2 direct outputs and 1 direct input to the 8255 PPI 
available. The outputs will only drive 1MA, however, and must be buffered for 
TTL compatibility. The input is directly TTL compatible. Potentiometers allow 
full voltage from the rotator circuits to be set to 2.000 volts at the A/D con- 
verter input. This program assumes that 0 degrees elevation is represented by 
0 volts and 90 degrees by 1.000 volts. Azimuth of -180 degrees is assumed to 
be 0 volts and +180 degrees to be 2.000 volts. 


Appropriate modifications should be made to other rotator indicator circuits 
to obtain these voltages. 


Software: 
The BASIC used is TDL 12K Super BASIC version 3.0. 


After initializing orbital constants, the program loads an assembly langu- 
age routine which reads the C14433 A/D converter on the interface board. It 
is programmed in assembly instead of BASIC solely for speed. Most BASICS would 
not be fast enough to read all BCD output digits on the same conversion cycle 
thus leading to erratic results. 


The program then gives an opportunity to slew the antenna to any desired 
position for testing or whatever purpose is in mind. Next, the hardware clock may 
be set by fast running if it is not already on time. The next option is for 
tracking the pass or else just printing the az-el pointing coordinates at inter- 
vals. The latter is useful for manual tracking before the rotator hardware is 
built or connected. The next option is for pre-AOS and post-LOS tracking when 
the satellite is beyond the maximum angle of observation. It leaves the eleva~ 
tion at 0 (attenuation through the earth would be rather high) but tracks the 
proper azimuth for attempting over the horizon DX. 


If the tracking mode has been selected and the satellite has not yet come 


over the local horizon, the program waits until it does. Then at intervals of 
real time set, the current azimuth and elevation are computed and the antenna is 
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positioned at those angles. Care has been taken to Bee oune for the possibilities 
of the track passing through the rotator stops at +4180 degrees. If the track 
reaches one of these limits, the program stops and slews the antenna so that 

the desired azimuth is reached from the complementary side of the stop and track- 
ing continues from that point. 


After each antenna update, the current time, coordinates, range to the sat- 
ellite and doppler shift are printed on the console. The doppler shift computa- 
tion assumes the uplink and downlink frequencies of OSCAR 7,mode B and is not 
accurate for ranges beyond the maximum observation angle. 


Note that alignment errors in the antenna mounting can be easily corrected 
in the program (assuming that you can figure out the error). One such correction 
appears in the elevation routine of the program. 


Two features of the BASIC used which may not correspond to other extended 
BASICS are the formatting strings for the PRINT USING statement and the procedure; 
for calling the assembly language routine. Users should check these areas es- 
pecially when translating to other dialects of BASIC. 


Conclusions: 


The results of this effort have been generally reqarding. The console dis- 
play is a great aid in timing QSOs and looking for particular stations. In use 
with the NOAA satellites the system permits almost completely automatic picture 
acquisition. 


Two negative features have turned up however, one of minor importance and 
the other a GREAT HAIRY MONSTER! The simpler problem is that for some orienta- 
tions of the antenna array, the angular dynamics of the antenna-mast load inter- 
act with the control algorithm to produce a persistent oscillation of a few de- 
grees beyond the dead band. This would be easily eliminated by a proportional 
control algorithm instead of "bang-bang" but the effect is so infrequent that it 
has been ignored. 


The other situation is that awful spectre RFI! DX operation on OSCAR at 
low elevations is a weak signal affair and the last thing one wants is spurious 
signals. RFI generation by typical hobby microcomputers is intense within a 
hundred feet or so over the entire amateur spectrum. The author's system was no 
exception. A great deal of effort was put into shielding and "bead-choking" 
almost all lines exiting the computer case with only partial success. On the 
OSCAR--7 mode B downlink at 145.925 to 145.975 MHz numerous birdies are still 
present and they are modulated by the various operations of the program, often 
obscuring desired stations. Additional shielding and RFI tracing is obviously 
needed. 


This problem could become serious inhibition to more widespread and success- 
ful application of microcomputers in amateur radio. It is hoped that this situa- 
tion can be tackled by some of the numerous clever individuals in our hobby and 
some effective remedies found. 


References: 


1. B. Henson, WBZJHS, 73 Magazine, February, 1977, pg. 72. 

2. A. Burke, W6UIX, 73 Magazine, November, 1977, pg. 58. 

3. TT. Prewitt, W9IJ, 73 Magazine, November, 1977, pg. 64. 

4. D. Brown, W9GCI, 73 Magazine, itdivara lO) 7e POs 46% 

5. G. Bailey, WA3HLT, Ham Radio, January, 1975, (eis Les 

6. The interface hoard described is available in PC board or assembled and 
tested form from the author at: Dytron Inc., 241 Crescentepemeec, 
Waltham, MA. 02154, or through the Group Purchase Project. 


Editors Note = 


The full text of the article was published in the proceedings of the Second 
West Coast Computer Faire in San Jose, California (P.O. Box 1579, Palo Alto, 
CA. 94302). It included software listings in TDL-BASIC and Assembly Language. 


By the time that you are reading this, the PC card will be modified so as 
to contain an on-card time of day clock circuit based on a 3.5 MHz Color TV 
Xtal, and have provisions for battery backup power (to the clock only) to avoid 
the necessity of resetting the clock each time the computer is powered up. 
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Back Issues AVAILABLE 


Back issues of the Newsletter are 
available upon request in return for 
a donation to AMSAT. 
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If you specify what year you first 
joined AMSAT, we'll send you an assort- 
ment of ten earlier issues for $10.00, 
or fifteen issues for $15.00. 


6we azimuth 
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Certain pre-1974 and the 
September 1975 issues are not 
available. 


Note that due to the time and 
effort involved in servicing back 
issue requests, the minimum dona- 
tion should be $10.00. 


Write to Back Issues, AMSAT, P. O. 
Box 27, Washington, D. C., 20044. 


Eno _and 0 play 
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AMSAT-OSCAR 8 LAUNCHED 
By Joe Kasser, G32ZC2Z/W3 


A-O-D became AMSAT-OSCAR 8 on Sunday, March 5, 1978. A "textbook" launch 
fired Landsat-C and its passengers into orbit from the Vandenberg Air Force Base 
in California, 551 milliseconds into the launch window. Radio amateurs around 
the world followed the launch sequence in real time by means of the AMSAT Launch 
Day Operations Nets activated by W3ZM, WA3NAN and others. The voice of Will 
Webster, WB2TNC operating from WA3NAN at the Goddard Space Flight Center in 
Maryland echoed around the world as he relayed the launch and subsequent phases 
of the orbit injection sequences. Such was the level of interest that several 
times no signals were present on 14280 KHz for periods ranging up to 90 seconds 
at critical points in the mission sequence. These periods of silence on 14280 KHz 
took place right in the middle of the ARRL DX Phone Contest. Hundreds of stations 
checked into the nets, many more called in or just monitored the activity. 


The flight of the launch vehicle was followed, the ejection of Landsat noted, 
the additional orbit correction burns noted, and then OSCAR was ejected. Then, 
WA3NAN announced that OSCAR was free. 14280 KHz was silent; then G2BVN called in 
with the first report of telemetry reception from the AMSAT-OSCAR 8 spacecraft. 
Minutes later, W#PHD reported the first American reception of signals. Stations 
reporting reception of the telemetry on the first two orbits included: VE6SW, 
GM8BKE and N6DD. 


WB5MPU reported one frame of telemetry when the satellite was well below his 
horizon. DL3SX telephoned Washington, D.C. with telemetry data. Early telemetry 
showed that the spacecraft was spinning at the gentle rate of 1.3 RPM. It was 
then decided to extend the 10 meter antenna on the first pass overhead the 
Eastern U.S.A. that night. Interest was high; everyone was available and the net 
opened up on 3850 KHz. Randy, VE3SAT, the Command Station, relayed the sequence 
of events as he sent the commands to the spacecraft and the "beep, beep, beep" of 
telemetry was heard by many listeners, relayed on 3850 KHz, as well as on 
435.095 MHz as the antenna deployed. 


The initial telemetry data as re- 
ported by Roy Stevens, G2BVN, was: 
tone, 391 459.556 603 HI 27sy252 geo 
459 556 606. During the first few 
orbits, the spacecraft stabilized. It 
should be noted that stations report- 
ing from the U.S.A. indicated that 
Channel 6 was showing counts of the 
order of 601-603, yet stations in 
Europe were reporting 618-623, show- 
ing that signals were present in the 
uplink passband in Europe. 


Roy Stevens, G2BVN operating at HG5SBME. 


EYE-WITNESS ACCOUNT OF THE 
LAUNCH OF AMSAT-OSCAR 8 


By James Eagleson, WB6JNN 


We enjoyed watching OSCAR 8 go up Sunday morning, March 5 at Vandenburg. 
N6TX, Paul Shuch and I went down Saturday in caravan with Walt Reid, W6ASH and 
Nick Marshall, W6O0LO. Got word at the Landsat briefing that the weatherman said 
"Go" (the weather outside to the contrary) but the city of Santa Maria thought 
their dam was too full and let some water out threatening the telemetry station. 
When the buses arrived the next morning to take us to the site, we all breathed a 
sigh of relief! 


We weren't so happy upon arriving at the base to see only a dim outline of the 
vehicle some two miles distant. First it was hazy with about a 500 foot ceiling. 
We fully expected to see the thing lift off three rocket lengths into the air be- 
fore it disappeared into the clouds. 
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We got through the 15 minute hold (at which time N6TX breathed a sigh of re- 
lief since that's where the countdown for OSCAR 7 stopped when the launch was 
scrubbed the last time he went down), .and then we noticed that the clouds were 
opening a bit in the direction of the wind. Maybe we'll see something after all! 


T-minus-five and counting, the "patch of blue" opened up into sky-to-sky 
blue and at lift-off we had perfect visibility even to the point of seeing second 
stage firing some 20 miles up! After losing the thing in the distance, we re- 
boarded the buses, left the base, and ran into rain and overcast within one mile 
of leaving Vandenburg. (Paul, N6TX, suggested that since California's Governor 
Jerry Brown was there, it might have been something to do with his Catholic and 
Buddhist connections....on the other hand, my wife says maybe it was her praying 
for two fool hams driving a VW Bus down to southern California in the rain and 


wind?) 


At any rate, it was a beautiful first launch for me, and Paul said it was 
pretty nice even considering some of the "commercial" launches he's seen. We 
rushed back to our hotel and got ready to go so that by the time of the first 
orbit, we were able to pick up the satellite from Paul's van on his vertical whip 
and ECHO 70. Unfortunately, ignition noise from the busy intersection where we 
were parked limited our ability to copy more than two data points, one was 601 and 
I don't recall the other, but considering the distance and no beam, we were quite 
pleased. (Good moonbounce reception practice, anyway...sigs were really buried in 
there.) 


Hino y 


Dear Editor: 


; c I found your article on AMSAT- 
Permit me to throw a brick at OSCAR-D Spacecraft most informative 
G3IOR ("Powers that Be", December and look forward to trying out Mode 
1977) for his comments on the VHF/ +. 
UHF phone-only licenses in Europe. 
He gives the impression that these 
operators are all novices with little / 
technical knowledge and that they are|= 
responsible for many of the problems 
encountered by the so-superior CW 
operator, and so shouldn't really be - a 
allowed on the air at all! Not so. Pear oe: per endl 
As G3IOR knows full well, but most of 


+m Yours Sincerely, 
Piy ie Peter Whatmough, G8BFP 


your readers will not know, in the 
U.K. (and, to the best of my know- 
ledge, the position is similar in 
every European country which issues 
phone-only licenses) ALL applicants 
for a license are required to pass 
the same written examination, com- 
parable in standard to the General 
class in the U.S., irrespective of 
the type of license they want, and 
our Class B license is in no way a 
novice license. Many Class B license 
holders are professional engineers, 
scientists and technicians who are 
interested in the technicalities of 
radio and electronics rather than 

CW operation and it was for such 
people that the British Class B li- 
cense was created in 1964. G3IOR's 
jibe that they have "little idea of 
weak signal operation" is scarcely 
justificable. There are, of course, 
black sheep in every fold, and un- 
doubtedly there are VHF/UHF phone- 
only stations with a minimum of tech- 
nical competence, but the same can be 
said of many CW operators; the abili- 
ty to copy code is no guarantee of 
ability to do things in radio. It 
takes all sorts to make a world. 


I've been regularly listening to OSCAR 
passes (Mode A) and have heard more and 
more stations every pass. Still waiting 
to print up a suitable SWL card for confir- 
mations. Hearing OSCAR has gotten me ex- 
cited enough to start working on some up- 
link equipment. Hope to be on there soon. 


I'd like to say that, since I don't 
have Mode B receive capability, I don't 
like the new schedule. I hardly get 
chances to listen, now with less Mode A 
passes, I've hardly gotten to listen to 
any. I guess it's all for the best, but 
it would seem to encourage more usage on 
Mode B, since OSCAR is in that more 
often. 


Lastly, would like to add my 
complaint against the high power people. 
If they keep abusing the satellite, by 
the time I get set up, the satellite (s) 
will be defunct. 


Many thanks for the FB newsletter and 
BCNU soon on OSCAR. 


Bill Ralston, WA6KHB 


(RS-OSCAR and A-O-8 should provide 
sufficient Mode A ----Joe). 
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AMSAT-Italiana 


AMSAT-UK 


AMSAT-Deutschland 


AMSAT-Nederland 


Japan AMSAT-Assoc. 


AMSAT-Mexico 


OVERSEAS AMSAT ORGANIZATIONS 


c/o G. Giro, I3BMV, P.O. Box 372, 34100 Trieste, Italy 


c/o Ron Broadbent, G3AAJ, 94 Herongate Rd., Wanstead Park, 


London, E12 5EQ , England 


c/o A. Schoening, DC7AS, Ludolfingerweg 50/52 
D-1000 Berlin 28, West Germany 


P.O. Box 87, Nordwijk, 2460, The Netherlands 


P.O. Box 117, Tokyo Central 100-91, Japan 


Bosque De Sayula No. 22, Mexico 10, D.F. 


WIA-Project Australis c/o D. Hull, VK3ZDH, 3 Oliphant Court, Mulgrave, 


OVERSEAS 


Argentina 


Belgium 


Brazil 


Chile 
Costa Rica 
Cyprus 


Czechoslovakia 


Denmark 


France 


Gibraltar 


Greece 


Hungary 


Iceland 


Victoria, 3170, Australia 


AREA COORDINATORS 


Eugenio C. Fontana, Patricias Mendocinas 262, 5529 Rodeo Del 


Medio, Mendoza, Argentina 


Willy Goovaerts, ON5JM, Mechelsesteen 472, Edegem, Antwerp 2520 


Belgium 


Edmilson R. de O., PY7CPK, Caixa Postal 427, 58100 Campina 
Grande, PB, Brazil 


Ralf Hucke, CE6EZ, Box 145, Temuco, Chile 
Eric Roy, TI2NA, Box 661, San Jose, Costa Rica 
Charles Pandehis, 5B4KP, Box 1152, Nicosia, Cyprus 


Andrej Oravec, OK3CDI, ul, Slobody 31, 040 11 Kosice ll, 
Czechoslovakia 


Claus Bodtcher Hansen, OZ5FK, Box 55, 2750 Ballerup, Denmark 


Gerard Francon, F6BEG, 2 rue du Guercy, 15000 Aurillac, France 


Jimmy Bruzon, ZB2BL, 27 Flat Bastion Road, Gibraltar, 
phone 70170 


George Vernardakis, SV1AB, 3 Kristali St., Peristeri, Athens 


Greece 


Andras Gschwindt, HA5WH, Radio Club of the Technical University 
of Budapest (HG5BME), H-1111, Budapest, Goldmann Gyorgy, Ter. 3. 


Kristjan Benediktsson, TF3KB, Barmahlid 55, Reykjavik, Iceland 
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India V. Subramanian, VU2UV, 159/1 Silver Oak Avenue, Hg. Trg. Command 
IAF, Hebbel-Bangalore, 560006, India. ng g and, 


Republic of Jim Malone, EI4N, 136 Mount Prospect Avenue, Clontarf, Dublin 3 
Ireland Republic of Ireland 

Israel Dr. Alex Vilensky, 4X4MH, Box 6342, Haifa, Israel 

New Zealand Bruce Rowlings, ZL1WB, Mason Street, Onerami, Whangarei, 


Northland, New Zealand 


Paraguay Robert Godefroid, ZP9AY, Capitan Miranda Ruta 6, Itapua, 
Paraguay (or Box 8, Encarnacion, Paraguay) 

Peru Paul Wyse, OA8V, Casilla 2492, Lima 100, Peru 

Phillipines Dr. E.J. Garcia, DU6EG, 92 Lacson Street, Bacolod City, 
Phillipines 60001 

Poland Adam Suchete, SP9DH, Box 73 32-560 Kreszowice, Poland 

Puerto Rico Pedro J. Piza, KP4AST, Box 2001, Ponce, Puerto Rico 00731 

Roumania Soli Tulius, YO2ES, ¢c/0 YO2 Radio Chub; Box-100, 1900 


Timisoara, Roumania 
Seychelle Islands Billy Lane, VQ9L, Box 191, Mahe, Seychelle Islands 


Republic of Gregory Roberts, ZS1BI, Box 9, Observatory 7935, Republic of 
South Africa South Africa 
Spain J. Martin Cordova, EA4A0O, Paseo de Extremadura, 170-40 
Madrid 11, Spain 
Switzerland Ted Vogel, HB9OP, 23 Pont Ceard, CH-1290 Versoix, Switzerland 
Venezuela Edgar Mueller, YV5ZZ, Apartado 76093, Caracas 107,Venezuela 
Virgin Islands Bert Fageol, KV4AD, Box 2126, St. Thomas, Virgin Islands 00801 
(809) 774-0358 
Zambia Kanubhai Patel, 9J2KL, Box 233, Lusaka, Zambia 
CANADA 


Tony Craig, VE7XQ, 20691 45A Avenue, Langley, BC V3A 3G3 
(604) 534-1296 


Serge Szpilfogel, VE1KG, Box 25, Armdale, Halifax, N.S. 
Robert Sondack, VE2ASL, 113 Chanplain, St. Jean, Quebec 
J3B 6V1 (514) 347-0824 


Gordon Wightman, VE5XU, 3637 Victoria Ave., Regina, SK S4T 1M4 


USA 

Alabama Robert H. Killian, K4GTQ, 316 Nevada Street, Birmingham, 
Alabama 35224 (205) 788-7678 

Alaska Frank G. Pratt, KL7FSE, 7446 East 20th Ave., Anchorage, 
Alaska 99504 (907) 333-8212 

Arizona Hank Samplin, WB7AWA, 4432 W. Larkspur, Glendale, Arizona 85304 
(602) 938-8643 

Arkansas Henry F. Eichenberger, WB5KIE, 2800 Melody Lane, Newport, 
Arkansas 72112 

California Bud Schultz, W6CG, 3050 Ball Road, #154, Anaheim, California 


92804 (714) 826-4850 
chy 


(Northern) 


(Southern) 


Colorado 


Connecticut 


Delaware 


Florida 


Georgia 


Hawaii 


Idaho 


Illinois 


(Northern) 


(Southern) 


Indiana 


Iowa 


Kansas 


Kentucky 


Louisiana 


Maine 


Maryland 


Massachusetts 


Michigan 


Minnesota 


Mississippi 


Missouri 


Montana 


John G. Proko, W6XN, 230 Hawthorne Ave., Los Altos, California 
94002 (415) 941-6988 


Norm Chalfin, K6PGX, Box 463, Pasadena, California 91102 
(213) 354-4633 (213) 681-4796 


William McCaa, Jr., KORZ, Box 3214, Boulder , Colorado 80302 


C.R. (Skip) Paulsen, W1PV, 2 Ryders Lane, Danbury, Connecticut 
06810 (814) 320-2859 (203) 792-2774 


A. Earl Henson, W3ZNF, Rd 2, Box 208, Camden, Delaware 19934 
(302) 697-6267 


Walter Dixon, W4DWN, 820 NE 123 Street, Miami, Florida 33161 
(305) 895-0398 


Mark Calderazzo, WB4U0OK, 6257 Luzon Drive, Orlando, Florida 
32809 (305) 855-2602 


William Latimer, WA4DDH, Box 994, Marietta, Georgia 30061 
(404) 926-4053 


Katashi Nose, KH6IJ, 4207 Huanui Street, Honolulu, Hawaii 
96816 (808) 734-1463 


Ronnie Moss, K7ENE, Rt. 3, Box 400, Rexburg, Idaho 83440 
(208) 356-2359 


Joe Schroeder, W9JUV, Box 406, Glenview, Illinois 60025 
(312) 724-8816 


Larry H. Roberts, W9MXC, 3300 Fernwood, Alton, Illinois 62002 
(618) 465-2735 


K.O. Learner, K9PVW, 4012 South Hardebeck Road, Kokcmo, 
Indiana 46901 (317) 453-2947 


Ralph Wallio, WORPK, RR 4, Indianola, Iowa 50125 
(515) 961-6406 


Jim McKim, W§CY, 1404 South 10th, Salina, Kansas 67401 
(913) 827-2927 


F.C. (Bo) Lowrey, WB4GZK, 3805 Hillcreek Rd., Louisville, 
Kentucky 40220 (502) 456-5616 


Steve Gradijan, WB5KIA, 616 Oakwood Drive, Gretna, Louisiana 
70053 (504) 361-0711 


Jon Neary, W1UA, Starr Acres, Maplewood, Maine 04052 
(207) 793-8075 


Gary Tater, W3HUC, 7925 Nottingham Way, Ellicott City, 
Maryland 21043 (301) 465-1751 


Larry Langevin, K1GXU, 42 Prospect Street, Ludlow, Massachusetts 
01056 (413) 583-3800 


Richard Cotton, W8DX, 5526 Buckingham Road, Detroit, Michigan 
48224 (313) 885-9310 


Ben J. Layton, WOUTT, Route 2, Box 8C, Glyndon, Minnesota 
56547 (218) 498-2249 


William Appleby, WB5DCY, 28 Linda Lane, Long Beach, Mississippi 
39560 (601) 863-6791 


Roy D. Welch, WOSL, 908 Dutch Mill Drive, Manchester, Missouri 
65 01314) 2397 


Harry A. Roylance, W7RZY, 113 North West View, Harlowton, 
Montana 59036 (406) 632-4690 
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Nebraska 

New Hampshire 
New Jersey 
(Southern) 
New York 
(Western) 
(Eastern) 
(City Area) 
(Central) 
North Carolina 
North Dakota 
Ohio 

Oklahoma 


Oregon 


Pennsylvania 


Rhode Island 
South Dakota 
Tennessee 
Texas 
(Northern) 
(Southern) 
Utah 

Vermont 
Virginia 
West Virginia 
Wisconsin 


Wyoming 


Doyle D. Kernes, WBOIUT, 7040 Seward Street, Lincoln, Nebraska 


68507 (402) 464-6867 


Don Brown, W1JSM, 638 Post Road, Greenland, New Hampshire 
03840 (603) 436-6745 


William C. Luebkemann, WB2LCC, 31 Parsons Lane, Willingboro, 
New Jersey 08046 (609) 877-1776 


Bob Crumrine, WB2DNN, 146 Greenleaf Meadows, Rochester, 
New York 14612 (TA 6)eoat—7 5.0. 


Fred Merry, W2GN, 35 Highland Drive, East Greenbush, 
New York 12061 (518) 477-4990 


Jay Buscemi, K20VS, 8 Westford Court, St. James, Long Island, 
New York 11780 (516) 584-7951 


Kaz Deskur, K2ZRO, Box 11, Endicott, New York 13760 
(607) 748-8028 


Jim Stewart, WA4MVI, Rt. 8, Box 92, Hendersonville, 
North Carolina 28739 (704) 684-2090 


Charles T. Storm, WBOJLP, Box 573, Longdon, North Dakota 
58249 (701) 256-2171 


Richard Drain, WA8YFW, 6730 Alter, Dayton, Ohio 45424 
(573)° 233-8055 


Bob McArthur, WB5MSU, Box 694, Grove Oklahoma 74344 
(918) 786-3235 


Dave Leonard, WA7VKC, 1980 Hillcrest, West Linn, Oregon 
97068 (503) 636-2379 


E.F. (Buck) Ruperto, W3KH, RD 1, Box 166, W. Alexander, 
Pennsylvania 15376 (412) 663-5004 


Dr. Stephen Cruse, K3WHC, 1018 North George Street, York, 
Pennsylvania 17404 (717) 848-1302 


George Simmons, N1RI, 
02885 (401) 245-4075 


46 Broad Street, Warren, Rhode Island 
Stan Burghardt, WOIT, Box 73, Watertown, South Dakota 57201 
(605) 886-7314 


Roy O. Hill, W4PID, 4051 Skyland Drive, Kingsport, Tennessee 
37664 (615) 246-4515 


Steve Hay, K5RZU, 11010 Strait Lane, Dallas, Texas 75229 
(214) 361-1860 


Charles O. Webb, WB5UER, 1627 W. 5th Street, Freeport, Texas 
IMS4DL 44713) 412 33.-5106 


David Middleton, W7ZC, Box 303, Springdale, Utah 84767 
(801) 772-3360 


Stephen Warley, K1LJL, 63 Moore Drive, Burlington, Vermont 
05401 (802) 658-3679 


Ted Mathewson, W4FJ, 1525 Sunset Lane, Richmond, Virginia 
Zo221 A304) s55—5118 


Clark Stewart, WS8TN, 
West Virginia 26164 


104 Henrietta Street, Ravenswood, 
(304) 273-4680 


Keith Mason, W9VI, 
53585 


_ 232 Nelson Street, Sharon, Wisconsin 
(414) 736-4428 


Paul Humberson, WA7DKZ, 508 Clark, Laramie, Wyoming 82070 
(307) 745-3193 
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UPDATE ON THE PERPETUAL ORBITAL COMPUTER PRINTOUTS FOR OSCAR 


By Bill Johnston, N5KR (ex-WB5CBC) 


Since,the appearance of the original article in the September 1975 AMSAT 
Newsletter’, several thousand printouts have been mailed out to OSCAR users 
around the world. These have been about equally divided between U.S. and foreign 
hams, and new requests still arrive daily. Due to the increasing number of ques- 
tions I receive concerning availability of the printouts, and the increasing 
numbers of OSCAR users, it seemed appropriate to bring everyone up-to-date. 


In answer to the most common question -- yes, the printouts are still avail- 
able, though the cost has increased by about 25 cents, due to two postage rate 
increases. If you already have one of the perpetual printouts, you don't need 
another one unless yours is worn out. The printout is good for the life of 
AMSAT-OSCAR 7, and for any other satellite with the same orbital inclination and 
period (e.g., several existing weather satellites, and AMSAT-OSCAR 6 while it 
was still active). The printout can continue to be used for any future satellites 
put into this same orbit.. 


To review, the printout consists of 80 to 100 pages (the exact length depends 
upon your station's latitude and longitude) with a series of tables based on the 
longitude of the equator crossing (ascending node). There is a separate table for 
every possible equator crossing point, in one-degree increments. 


You start out by obtaining the time and longitude of equator crossing for the 
pass you're interested in (this is found in monthly tables published in the various 
ham magazines, or in more elaborate form from the W6PAJ booklet). Then you go to 
the table in the printout that corresponds to that equator crossing longitude. 

(If no table is present for that longitude, that means that the satellite will not 
be in view of your station on that pass). 


The table consists of a series of entries giving the time, azimuth, elevation, 
and range computed at one-minute intervals throughout the pass. The time that is 
listed is the number of minutes after equator crossing, and you simply add this 
to the time of equator crossing to get the exact time of day associated with those 
particular azimuth and elevation figures. 


For example, let's suppose you go to the W6PAJ calendar, or to one of the 
ham magazines, and find that the equator crossing is at 88 degrees longitude at 
16:23 GMT. You then go to the perpetual printout and look up the table for equa- 
tor crossing at 88°. Suppose the first entry in that table has a time of 6 min- 
utes, an azimuth of 144 degrees, and an elevation of 1 degree. You just add the 
6 minutes to the equator crossing time of 16:23 to get the exact time of 16:29 GMT. 
So at exactly 16:29 GMT, the satellite will be at an azimuth of 144 degrees and 
an elevation of 1 degree, as viewed from your station. Should a time appear in 
the table as a negative number, that means you subtract it from the equator cross- 
ing time instead of adding it. 


Anyone who would like a printout for his own station will need to send the 
following: 


1. Name and mailing address. 
2. Town that you want the printout computed for. If less than 10,000 popu- 
lation, please include latitude and longitude, or carefully describe lo- 


cation. 


3. Payment to cover the cost of generating and mailing the printout, as 
follows: 


$3.30 by 4th class mail, worldwide. 
$4.00 by First Class mail, U.S.A., Canada, Mexico. 
$5.00 by Air Mail, worldwide. 
IRC's (new series only) may be substituted at the rate of 18 cents per 
IRC. 
Send the above to:' 


Bill Johnston, N5KR, 1808 Pomona Drive, Las Cruces, New Mexico 88001, U.S.A. 
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A lot of people have written to me about printouts for future satellites, 
and I would like to elaborate on that subject just briefly. As mentioned previ- 
ously, any satellites put into the same orbit as AMSAT-OSCAR 6 and 7 would use 
the existing OSCAR 6/7 perpetual printout. A satellite placed in any other 
circular orbit would require its own perpetual printout. There are indications 
that all four of the Soviet RS series satellites will have the same orbital char- 
acteristics (though considerably different from AMSAT-OSCAR 7), so a Single per- 
petual printout would serve all of them. Since OSCAR 8 is in a different orbit 
than OSCAR 7, it requires its own perpetual printout. These printouts will be 
available about the first of April, and the cost will be the same as described 
above. 


Unfortunately, other satellites in non-circular (i.e., highly elliptical) 
orbits do not lend themselves to this type of perpetual printout. The reason for 
this is that the apogee and perigee precess around the earth, and a pass with a 
given equator crossing longitude will not have the same azimuth and elevation 
angles as a pass with the same equator crossing longitude, say four months later. 


In any case, perpetual printouts for OSCAR 7 and 8 will continue to be available 
and the availability of printouts for future satellites will be reported in the 
AMSAT Newsletter. If you have any specific questions, please be sure to enclose 
a self-addressed stamped envelope. 


lwilliam D. Johnston, WB5CBC (N5KR), "Perpetual Orbital Printout for OSCAR 6 and 
7", AMSAT Newsletter, September 1975. 


PHASE III FUNDING STATUS REPORT 


By John Shew, N400 


Hardware costs for the Phase III project are expected to be in the neighbor - 
hood of $250,000 for two satellites. A complete Phase III satellite requires: 


2400 Solar Cells at $10/each = $24,000 
12 Battery Cells at $200/each = 2,400 

1 Kick Motor 10,000 

2 Transponders at $5,000/each ==! Ou OOO 

2 Cosmac Computers at $8,000/each = 16,000 


TOTAL $62,400 


A viable Phase III program requires at least 2 complete satellites ready at any 
launch date, the unused backup hardware available for a later launch. 


We have passed the first milestone in our fund-raising campaign. As of 
February 8, 1978, donations have been received for 2,637 solar cells and 36 battery 
cells. Thus, we have received donations for more than enough solar cells for the 
first Phase III satellite and three complete battery systems. According to the 
last regional tally, submitted by Larry Papke, WB5MPU, who handles printing and dis- 
tribution of solar cell certificates, contributions have been received from all 
50 states, all Canadian provinces and over 42 foreign countries. A significant 
number of the contributors are non-amateurs, testifying to the universal appeal 
of the amateur satellite program. 


All contributors to the Phase III program receive a handsome certificate, 
acknowledging the exact numbered component sponsored. Contributors of $1,000 or 
more will be honored by having their name inscribed on a plaque to be placed on- 
board the first Phase III satellite. A partial list of those names to be inscribed 
on this plaque includes: 


AIL Division of Cutler-Hammer Jack Dietrick, WA9AHZ 

Sea-Q-DX Association Joseph F. Walsh, WB6ACU 

Dayton Amateur Radio Association Wheaton Community Radio Amateurs 
Personal Computing, Inc. Larry Wayne Campbell, WA4WDN 


West Allis Radio Amateur Club, Inc. 


Our thanks also must be offered to QST, Ham Radio, 73, CQ and World Radio Nee ton 
their generous donation of space publicizing AMSAT Phase III and our contribution 
program. Not only has their exposure been instrumental in our solar cell campaign, 
but also in soliciting new AMSAT memberships. 


We have made a significant start. However, more contributions, both large 
and small, are needed. 
aL 


OSCAR ACTIVITY IN SOUTH AFRICA 


* 
By Gregory Roberts, ZS1BI 


OSCAR activity in South Africa, like in many other parts of the World, has 
shown a dramatic growth since the launch of OSCAR 7. Prior to this, few stations 
had operated OSCAR 6 and very few two way contacts had been made. In fact, with my 
first QSO via satellite-OSCAR 7 January 1975, I established the first ZS1 (Cape) to 
ZS6 (Transvaal)contact on cw with ZS6D. This is about 1000 kilometres and is now 
regarded as the minimum one can expect to get. An idea of the growth can be had 
from the number of operators heard and worked in each year. 


Year Ending Mode A Mode B 
1974 3 0 
L375 13 Fs 
1976 i iby 
1977 63 4 | 


Fortunately, from the QRM point of view, a good percentage of these are heard 
infrequently and currently there are about a dozen operators, most of them opera- 
ting mode A and B. With the forthcoming launches of AOD and the RS satellites, a 
big increase is expected. 


South Africa is not particularly well situated for DX contacts and most of the 
contacts are confined to the six ZS divisions. From time to time, DX does appear 
and these stations are much in demand by those stations capable of working DX. 

A large number of stations try with the minimum of equipment, make a few contacts 
and are then disappointed that they do not get the more distant stations. Those 
that have bothered to improve their ten metre reception find that there is more 
activity. 


Starting towards the east, the first major land mass is Australia. Calcula- 
tions show that a ZS-VK contact is possible and several east coast ZS stations have 
made a special effort to work VK but no luck so far. It would appear that any VK 
operators do not bother to work the low western passes. Continuing clockwise, the 
next bit of land is Antarctica and to date, only one station has appeared in this 
direction, namely 8J1RL at the Showa Base. This station was operational on mode A 
for about a year on cw and ssb, but because of the Southern Hemisphere effect, 
this station had problems working ZS and the only confirmed contact was between 
8J1RL and ZS1BI. 


The next continent is South American and once the first contact was made by 
PY2BJO and ZS1BI on mode A and B, it then became an easy contact and several ZS 
stations have worked PY and LU on both modes. ZS stations that have achieved con- 
firmed two way contacts are ZRIAT (ZR is the prefix for a class of licence that 
allows operation on 2M or higher, hence on mode B), ZS2BD in East London and ZS1BI 
in Cape Town. Several islands have produced OSCAR stations, namely ZD9GG on Gough 
Island, and VP8PM on the Falkland Island copies ZS stations, but no two way QSO 
yet as VP8 is a little slow in getting fully operational. 2ZD8 was heard several 
times, but no ZS two way contact was made as ZD8 abandoned OSCAR after only a few 
passes. 


Northwards is the vast continent of Africa, but because of the technological 
level of this area, OSCAR contacts are rather rare and the vast majority have been 
the results of foreigners to the continent; i.e., missionaries and doctors, or 
others temporarily located in Africa because of salt mine work. OSCAR stations 
have appeared in Senegal (6W8ZK), Ivory Coast- many in this case as a result of the 
fine work done by OM Hugh, TU2EF who has now moved to PY land. Ghana was active for 
a short while, as was Cameroons, Kenya, Sudan, Zambia, Rhodesia, Uganda, and Togo. 
Contacts northwards out of Africa are somewhat difficult on account of the Southern 
Hemisphere effect and because few northern stations operate mode B. However, the 
record ZS DX contact was made on mode B between 9H1CD and ZSIBI, about 7885 km. 
ZS6BNT has been the only ZS station to work Italy- mode B, and ZS6HS has worked 
Israel on mode A. EL@AA/MM at the top of the Red Sea has been worked on mode B 
by ZS2BD, ZS6HS and ZS2BI. India has been heard by ZS6JW but no two way QSO to 
date as the Indian station spent all the available time in calling CQ (in CW) 
and not listening for replies. With a bit of mutual planning, it should be easy 
for ZS5 and ZS6 land to get India. Several DX stations report having heard various 
ZS stations, e.g. Gibraltar, Sultanate of Oman and Israel report copying ZS1BI 
on mode A, but a two way contact is virtually impossible. 


*AMSAT South African Area Coordinator 
P.O. .Boxs 9, Observatory, 7935 
South Africa 
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Despite this lack of real DX,several ZS stations are working for various OSCAR 
awards and to date, three African stations have achieved the OSCAR 1000 award, 
namely ZE7JX, ZS1BI and TU2EF. The following additional stations are not too far 
away from achieving this award, namely ZS6HS, ZS6JW, ZS5JF, ZS6BGQ and ZS2BD. 


All active OSCAR operators in ZS receive computer printout data for their in- 
dividual locations. This information includes rise and set times, as well as 
bearings and at culmination gives the time, azimuth, elevation and range. This 
program was written by ZS1BI in Fortran and is run on a Data General Nova 1220 
computer. Input data is NASA two line orbital elements and any satellite orbit can 
be handled, including the Phase III type, as eccentricity and drag, for example, 
are strictly taken into account. 


Most of the communication takes place on ssb with some cw. RTTY and SSTV 
are very infrequent and ZS6BNT and ZS3HM are the only ones achieving a two-way 
SSTV contact. FM is never used and the "no operation" on Wednesdays is well 
observed. High power operation is infrequent and the majority of stations run rigs 
like the Yaesu FT220, FT221, Multi 2000, Multi 2700, etc. On mode B, the most 
common transverter is the Microwave modules unit. One or two stations do operate 
in excess of about 500 w ERP, but their operation is infrequent and I have become 
somewhat unpopular with the high power users as I have dared to tell them that 
they are running too much power. Generally, the cooperation is good and I do not 
think that other world-wide OSCAR users need worry about poor operation here in 
South Africa. 


Publicity for OSCAR, and AMSAT, is provided in several ways. OSCAR is a very 
frequent subject of conversation on the two metre FM and SSB nets and generally 
excellent coverage is given to amateur space communication. An H.F. net is held 
every Saturday at 1100 GMT on 14.280 Mhz on USB and ZSIBI is net control station. 
Attendance fluctuates between four and a dozen, but there are many listeners as 
can be judged from the correspondence received. Additional publicity is provided 
by the South African Radio League publication "Radio ZS" where news items appear 
from time to time. A quarterly newsletter, averaging about 10 A4 sized pages, 
called "OSCAR ZS" is prepared by ZS1BI and is sent to most active OSCAR ZS users, 
as well as.’ several in South America. Copies are also sent to AMSAT, AMSAT UK, 
ARRL, VERON and to the SARL. 


All in all, amateur satellite communication is in a healthy state here in 
South Africa and we look forward to the Phase III satellites. We only hope that we 
will be able to penetrate the QRM and high power levels used by European stations. 
Judging from the stories I've heard, we can expect many problems in this direction-- 
why is it that European stations find it necessary to run excessive power? We here 
in South Africa have never found it necessary. 


AMSAT-OSCAR 8 ORBITAL DATA CALENDAR 


In cooperation with AMSAT, Skip Reymann, W6PAJ is publishing an AMSAT-OSCAR 
ORBITAL PREDICTIONS calendar containing all orbits of the new AMSAT-OSCAR 8 
satellite for the remainder of 1978. It should be available by the end of May. 


The orbital calendar is available postpaid for $5.00 U.S. funds or 30 IRC's 
($3.00 to AMSAT members, and free on request to AMSAT Life Members). Overseas 
orders will be airmailed. Orders and payments should be in U.S. Currency to: 
Skip Reymann, W6PAJ, P.O. Box 374, San Dimas, California 91773 U.S.A. Orders 
may also be charged to VISA or Master Charge. (Be sure to provide your account 
number, expiration date and other information on your charge card). 


Important - To speed up handling of your order, please include a gummed, 
self-addressed label. 


Proceeds from the orbital calendar benefit AMSAT. 
For those still without an AMSAT-OSCAR 7 orbital calendar, a new printing is 


expected to be available shortly from Skip Reymann. Prices and ordering informa- 
tion are the same as for the OSCAR 8 calendar. 
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THE AMSAT-OSCAR QSL BUREAU (HOW IT WORKS) 


By Ross W. Forbes, WB6GFJ 


The AMSAT-OSCAR QSL Bureau is established as a service to help distribute 
QSL cards for contacts via the OSCAR satellites. This bureau will handle any 
number of QSL cards that you wish to send, to any station, for any contact via 
OSCAR. The Bureau's address is P.O. Box 1, Los Altos, California 94022. 


To use the AMSAT-OSCAR QSL Bureau, just send your cards for distribution, and 
have an SASE on file: non U.S. stations should have an SAE with IRC's on file. 
Cards going from North American stations to other stations in North America can 
be sent to the AMSAT-OSCAR QSL Bureau for no charge. Cards from North American 
stations to stations outside of North America (KH6 not included) will be forwarded 
at the rate of 6¢ per card, or may be sent in bulk at the rate of 20 cards for 
$1.00 in U.S. money; money for forwarding cards only, do not send stamps to cover 
forwarding fees. -Cards from stations outside of North America wishing to send 
cards to stations within North American can do so for no fee. It all comes down 
to if a station has an SASE or SAE and IRC's on file, it costs nothing to send 
the card to the station via the AMSAT-OSCAR QSL Bureau. Stations outside of North 
America are welcome to use the bureau and to keep an SAE and IRC's on file for in- 
coming cards. Should you wonder what the money is for, it covers the postage to 
forward the cards, as well as envelopes used for forwarding: AMSAT nor I make a 
single cent out of the money received at the Bureau. 


The previous information concerning the use of the QSL Bureau is similar to 
information you can receive from the bureau on request, or that you might have 
received with your QSL card shipment from the bureau. Let us look into what 
happens in the bureau to your money and your QSL cards. 


Your envelopes and QSL cards that are sent to the AMSAT-OSCAR QSL Bureau 
arrive at Post Office Box 1, in Los Altos, California, about 35 miles south of 
San Francisco. All received mail is picked up, then opened and sorted according 
to QSL cards, envelopes, and correspondence. If you ever write to the bureau with 
a question, I assure you that you will receive an answer. Your comments and 
suggestions on the AMSAT-OSCAR QSL Bureau are encouraged and welcomed! 


After the initial sort, all SASE's (or SAE's and IRC's) are stamped with the 
date they arrived, stamped with the AMSAT QSL Bureau return address, checked for 
postage and call sign, and stamped with a note to inform the user how many en- 
velopes are still on file. The envelopes are then sorted by call area, alphabe- 
tized and placed in the file with all other SASE's and SAE's. At this time, SAE's 
from non-U.S. stations have their IRC's converted to postage and the postage 
attached to the SAE, 


The QSL cards received are then processed. Those with money and that are to 
be forwarded to stations outside North America are processed. The money received 
from each station is noted and an individual "account" or record for each station 
sending money is then set up indicating the date of receipt, the amount received 
and what kind of money was received-- check or cash. On each account will also 
be a list of the stations that cards were being sent to, for any future reference. 
The DX cards are then processed. After the money is totaled, all QSL cards are 
stamped with the date they are received at the bureau. This date will not effect 
your card for any award and is quite standard practice at a number of QSL Bureaus 
throughout the world. QSL cards are then sorted by call area and finally alpha- 
betized. The cards and envelopes remain alphabetized and separated until the day 
comes for mailing. 


In reply to a survey, most stations requested a mailing once a month. I will 
guarantee that there will be a mailing every month from the AMSAT-OSCAR QSL 
Bureau to those stations with cards on file for their corresponding SASE's. If 
you wish for me to hold your envelope longer, please tell me when you send your 
SASE (or SAE and IRC's). One station requests that I mail the envelope every 
other month, to which I add the requested month to the SASE. To those wishing to 
have the SASE mailed when full, I prefer that you change your request to ask that 
your envelope be mailed when it contains a certain number of cards: 5 or 6 cards 
seem to make up for one ounce of postage. Please remember that the longer you 
ask that your envelope be held, though, the slower your service will be! 


On the day that cards are placed in their corresponding envelope for mailing, 
every card gets checked for an envelope. As each envelope is handled, I write 
your call sign down indicating you had an envelope on file, the date the check 
was conducted, plus if you had any cards on file. If you do have cards on file, 

I note what modes they were for. This information is passed on to AMSAT head- 
quarters, and is additional information used for the "User's Directory". As 
cards are placed in the envelope, I see how many envelopes are still on file, 
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and indicate the information on the note previously stamped on the front of the 
SASE; therefore, please check your envelope when you receive it from the bureau. 
Right after the envelopes are filled, I type up a brief bulletin to all AMSAT Net 
Control stations and send it out with all of the SASE's} thus by listening to the 
AMSAT Net's you'll find out when the bureau mailing occurs. 


So much for what goes on at the AMSAT-OSCAR QSL Bureau. Now for a few side 
notes. About once each quarter, I will notify all of the AMSAT Nets, the calls 
of stations with QSL cards on file, but without an SASE. As there could be up to 
two weeks by the time the information is collected and then received at the Net 
Control station, you might have already just sent an SASE to the bureau. In any 
event, if you have any questions about the bureau, or what you think you should 
have on file, please drop a note to the bureau, and I'll be happy to bring you up- 
to-date. Another use for the date stamp on the QSL cards is to tell me how long 
cards have been in the bureau. After the card has been on file for a year and 
no attempt has been made to claim the card despite notification by the bureau, 
the "old" cards will be destroyed. 


An important point to remember, is that you should put only one call sign on 
each SASE. The only exception to this will be the case of a QSL Manager for a 
DXpedition; for example W1BIH can include PJ9JT since he is the manager. However, 
WB6GFJ and WB6QDC cannot be on the same SASE. If you update your call sign, or 
change calls, please send a new SASE for the new call sign. If you move QTH's, 
feel free to send a new address label for your current SASE's so that the new 
address can be added. When you send money for forwarding DX cards, please send 
U.S. currency’; non-U.S. stations, only, are permitted to send IRC's to cover for- 
warding postage. 


Another suggestion: do not run your SASE through a postage meter. There is 
a fine print rule in the U.S. Postal regulations that prevents an envelope run 
through a postage meter in one area, to be mailed from another area; as strange 
as this seems, it is fact as confirmed by personal experience and by a ham associ- 
ated with the postal department. 


I have tried to touch upon the basic operation of your AMSAT-OSCAR QSL 
Bureau. The bureau is here for all the users of the OSCAR satellites and will 
handle any amount of QSL cards that you wishto send. By the way, we will return 
any card sent that is for a contact on any band other than via OSCAR. So far the 
traffic averages about 1,000 to 1,200 cards per month, but will handle more. Let 
us all get in the habit of telling the stations we work via the satellites to 
QSL VIA THE AMSAT QSL BUREAU! 


HP 67/HP 97 ORBIT PROGRAM 


By Roy Welch, W#SL 
AMSAT Coordinator, Missouri 


The program will run in either of two selectable modes; Real Time and Batch 
modes. When run in Batch mode, the program will display Azimuth and Elevation of 
ground station coordinates to an orbiting satellite such as OSCAR 7 and A-O-D. 
The display will remain stable until the R/S Key is depressed. The program will 
then select a time two minutes later and display new coordinates. The Batch 
mode is for use when one wishes to make listings of AZ/EL information for various 
equatorial crossings. 


The Real Time mode allows one to enter the longitude of the Northbound 
(Ascending) Node (NBN), NBN clock time and current clock times. The program will 
then begin to display current AZ/EL coordinates and update them for new coor- 
dinates at one minute intervals. Calculation takes about 21 seconds. The re- 
maining 39 seconds of each minute is consumed by the display output (looping). 

This mode is useful in that it eliminates the pre-orbit AZ/EL pencil labor. Either 
mode may use the clock time input or the simple "minutes after NBN" approach to 
set the time factor. 


I will be glad to furnish a copy of the documentation to anyone sending me 
a SASE (large size please) to 908 Dutch Mill Dr., Manchester, MO. 63011. I 
will also answer any questions concerning the program. 


I've got another program already written and tested for the Phase III 
elliptical orbits, but don't have it documented yet. 


P.S. I will also record the program on a blank program card if one is sent 


with the SASE. 
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THE AMSAT-80 COMPUTER PROJECT 
PART III. 
By Joe Kasser, G32ZCZ 
UPDATE 


There was no mailing in January. This was due to lack of time. The basic 
hardware and software have now been completed and two prototypes built. One 
uses a full hardware front panel and was shown in the last Newsletter. The 
second has no front panel controls at all except for an I/O port, Boot and 
Reset Switches. 


ANSWERS TO COMMONLY ASKED QUESTIONS 
(1) The hardware uses the S-100 Bus. If you have an S-100 Bus System, 
hardware should work without any changes. If you do not have an S-100 
Bus or an 8080 based microcomputer and you want to use project hardware, 
you will have to take care of any hardware modifications. 


(2) The only software that we have available is that which is announced in 
this publication. 


(3) We cannot design your system for you. Designing by mail for people 
with technical abilities that we know nothing about does not work. A 
computer is expensive. We'd rather not get into a position where we 
recommend an expensive investment that will not work because of a mis- 
understanding. Join a local microcomputer club and get the help you 
need there. Then, for economical reasons, get your hardware and soft- 
ware at discount prices via the GPP. 


AMS-80 

The AMS-80 debugging routine and I/O handlers is now available for release. 
It is currently at version 5.7. It is a comprehensive program and comes in two 
sections - standard and custom. The standard section is the same in everyone's 
system. The custom section contains the command table and I/O routines for the 
system. If you wish to obtain AMS-80, see the GPP update section for details, 
but you must supply us with your I/O device driver routine(s) if you wish us to 
program them for you. We can program 1702A and 2708's or supply a paper tape 
in object format, as well as the paper listings. 


SYSTEM DESIGN 


The AMSAT-80 project is designed as a hardware-software system. If you 
already have a computer, AMSAT-80 software can be overlaid on it easily. If 
you have another 280 or 8080 system, the software will still run, if you use 
AMS-80 as your I/O controller and driver. If you do not have a system, you can 
put one together using GPP parts. You will need two circuits that are not stan- 
dard as follows: 


(1) MEMW generate 

(2) JUMP ON RESET to FOOO (hex). 
Circuitry to implement these funtions are shown below and can be built up on a 
wire-wrap or a I0-2 card. Some S-100 cards available have these features and 


may be used. You can assemble as large or small a system as time and finance 
permit, but once you are up, you can do things with it. 


74195 (8093) 
a 3 


6f~Bus 


MEMW GENERATOR 
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GROUP PURCHASE PLAN FOR AMSAT AND CMC 
CURRENT LIST AS OF 20 FEB, 1978 


****EKSOLId State Music/CYBERCOM 
MB-3 +~----------- 4k byte EPROM card for 1702A EPROM's. Can also be used 
as a 2k byte card, and has 0-3 switch selectable wait states. 
Includes Board, components, sockets, support chips, but no 1702a's (see 
below). Suggested for holding the AMS80 MONITOR Software! 


Pipe et 4k bytes of 2102A RAM. 

re cs es a ao 8k bytes of 450ns 2102A RAM. 

eer or as om ws 8k bytes of 250ns 2102A RAM. 

MB-7 —------~..- 16k bytes of fast NEC uPD410 static RAM. 200ns. 

MB-8 ----------- 8 or 16 byte EPROM card for 2708's. Newest version has 
automatic enabling so that RAM and ROM can be easily mixed. Does 
not include 2708's. 

MB=-9 =------------ 4k byte ROM/RAM card. Reusable link PROM and RAM can be 
mixed for those special applications. 

Vo. ==—=—==--—-— lk byte video RAM board. In text mode, card maps the 


1k byte area into a 16 line x 64 character TV picture. Also supports 
graphics with a 128 wide x 48 high dot matrix on the screen. Text and 
graphics can be mixed with some limitations. This board has been re- 
cently improved to minimize "snow" and to minimize overscan problems 
with modified TV sets. This board is supported by the AMS80 software 
in both the text and graphics modes. Text output using AMS80 software 
driver can be user selected in either a scrolling or page mode. 

MT-l] ----------- 15 slot S-100 bus mother board. Originally designed as an 
Altair 8800A extender, but homebrewers have used it as-is to build their 
machines. 


XB-] ----------- S-100 bus extender card, with connector. 

SB-1 ----------- - Music Synthesizer board, Mal Wright's famous MUS-X1 music 
language interpreter software. 

10-2 ----------- 8-bit input and 8-bit output ports and supporting port de- 


coders. Has lots of kludge areafor wire-wrap or solder-tail sockets for 
2??? Can be used for power-on jump start, MEMW signal generation, 
UART/USART, or whatever your imagination can dream up. 

10-4 ------------ two separate USARTS for two independent 20ma/RS232/TTL 
serial I/0 ports. Supports all the standard speeds. Also has two 
8-bit input and two 8-bit output ports. If Proc. Tech calls their board 
3P+S, then this one is 2.5P+2S. 


SSM-V1 -------- when ordered with MB-3 or MB-8. An EPROM monitor, somewhat 
similar to AMS80, but less flexible. Comes on 2k bytes of 1702A or 
270B. 

Coming soon -- a video board that implements the ADM-3 type "dumb terminal" 


on the S-100 bus, and a new "odds-and-ends" board with jump-on-reset 
and lots of kludge area. 
Also available -- contact us -- bare boards for many of the above. 


*****North Star. Note that we have to pool orders to get good prices, so it may 
take a bit longer, but patience saves money! 


MDS-A ---------- a complete floppy disk system using Shugart SA-400 micro- 
floppy drives. The hobbyists standard. 
aie SS extra drives for MDS-A. 


Diskets for MDS-A, 
Contact us if you would be interested in North Star's HORIZON kit, CPU + case 
+ serial port + power supply + one drive of MDS-Az«. 
*kk*k*Parasitic Engineering and Thinkertoys available at small discounts, including 
the Equinox and Equibox systems. 
**k*XKKAMSAT specials 
32K RAM BOARD -- wired and tested, using TI TMS4044 STATIC chips, with each 
4k byte block independently addressable. A beautiful board you can 
see pictured in Kilobaud, Dec. '77 page 3. Populated as follows: 


32k 
ANTENNA CONTROLLER BOARD. Contains a 3.5 digit voltmeter with 8-input MUX, and 
6 relays for controlling Az and El or whatever, See the article by 
WIHDX in March '78 AMSAT NEWSLETTER for more info. Two versions will 
be available, with and without a clock. The clock uses a commercial 
clock chip so that you can keep track of time-of-day as well! 


va | 


Also available are: Basic boards, with or without clocks, in kit or wired form. 
S-100 edge connectors with spacing for IMSAI, MT-1, Thinkertoys, etc. Boards 
(but NOT Altair). Specify if you must have wire-wrap, otherwise we will ship 
either wire-wrap or solder tail at our discretion. 


1702A's --- Intel, AMD etc., prime and virgin. 
2708's ---- Signetics, Intel, etc. prime. 
2102A's --- Prime, 450ns. 

2102A's --- Prime, 250ns. 


TI tin-plated solder tail sockets in 8, 14, 16, 22, 24, 28 and 40 pins. 
For ordering information, send an SASE to: 


Computer Project-GPP, 
c/o T. Clark, W3IWI 
6388 Guilford Rd., 
Clarksville, Md 21029 
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AMSAT OPERATING AWARDS 


Each year for the past three years, AMSAT has introduced a new satellite 
operating award. Awards currently available are the AMSAT Oscar Award (A p 
the Oscar Sexagesimal Award (OSA), and the newly created Oscar Century Award 
(OCA). The objective, in all cases, is to establish and confirm two-way QSOs 
with different stations via any amateur radio satellite. The basic counting 
QSO-elements are as follows: US states, Canadian call-areas, and other count- 
ries. The AOA, OSA, and OCA certificates are available for 20, 60, and 100 
QSO-elements, respectively. In addition, endorsements are available for the AOA 
in 10 QSO-element intervals ranging from 30 to 90. (To date only three OCAs 
have been issued, recipients being G3IOR, WA2CBB, and W2RS.) Alternately, the 
AOA can be obtained by establishing and confirming two-way amateur radio satel- 
lite QSOs with 6 Australian call-areas and two other countries; or with 8 
different Japanese call-areas and four other countries; or any other require- 
ments as specified by the AMSAT Board of Directors. Generally QSL cards or 
other written confirmation of contacts must be submitted to verify the QSO- 
elements claimed. However, in lieu of such QSL cards, applicants may submit a 
list of contacts confirmed by the awards manager of their national amateur radio 
society or AMSAT affiliate organization. Appropriate QSO credit may be claimed 
for AMSAT issued awards and endorsements. All contacts must be made from the 
same QTH, i.e., within an area of 40 km (25 miles) from any given location. The 
awards are free to all AMSAT members, so be sure to specify your membership 
number upon application. However, sufficient postage must be supplied for the 
return of QSL cards. A service charge of one US-dollar ($1) is required for the 
AOA, $2 for the OSA, and $5 for the OCA, for all non-AMSAT members. 


All awards are available from AMSAT awards Manager, PO Box 27, Washington, 
DC, 20044, USA; alternately the AOA and 10 element endorsements may be obtained 


from any of the following area award managers: DC9DX, F6BEG, G8KLO, OZI1WL, 
SP9DH, VK5HI, and ZL2GX. 


AMSAT AWARD STATUS 31 DEC 1977 
The following stations have qualified for 


AMSAT operating awards. Have you ? 


OSCAR SEXAGESIMAL AWARD 


NR CALL AOA AWARDED 

01 WAT7GCS Se SIU TS Po ye idk Airy 0 Cee ED 2OC RS 
02 WA3LND 35 O6NOVTS 26 W6HEW Bone 2 OG aul © 
03 WA2CRB 4 25NOV75 ef” NBORJQ 89. L2NOV.76 
04 VE5xU 50 O7TJANT6 28) VV S72 58  12NOV76 
O52 OHZRK 54 16JAN76 29. WA3THD 01 30NOV76 
06  VE3BNO 2  16JANT6 30 WI1CRL 74 30NOV76 
O07 K20VvS 78  13APR76 BY DILOT Sona mil TAR ¥ 
08 W4wWSF 11  30APR76 27. Ween, G2 eae TONG F 
09 Wwé6CG 16 15MAY76 33 mos 1OR G-08 14FEBT7 
10 W4GCB 5 15MAY76 34 W2HXF Ges WACRER TT 
11  Ww3Bwu -  15MAY76 35°- WO LI 116. (A TREBI7 
12. K7VNU 6 15JUN76 36 “VE3TP 57 O4APRT7 
13 WIJAA Ts eS E76 37 K4CAW 61 O8APRT7 
14 W6ETJ 41  O9JUL76 38 W2RS GeO 2IAPR TT 
ae, ke TV 68 O9JUL 76 39°" WRONST 48 23MAYTT 
16  W6NZX 49  O9JUL76 40 WR5MPU 86 30JUNT77 
17 WA4LBO 10 O09AUG76 BT WERJCS’ © VZ05 9 TSIUL G2 
fe. OKSCDI (65 =, 30AUGTE a2 W2UZED 11S 3 0AUGTT 
19 DK4QE 20  30AUG7T6 43  -K2ZRO 134 O4NOV77 
20 WwOSL 7  15SEP76 44 K9SM 138 25NOVTT 
21, -W1JSM 705 17SEP76 4ST RYOATS a wt SDECTE 
22 -.WB4HQE | 88 17SEP76 eG PIG PACIGE | 739) L3DECTT 
23 | PJIZRE 25 17SEP76 47 W4FJ 141° 31DECTT 


24 WA3DMF 40 VOGT SG 
29 


CALL 
SIGN 
N3ES 
VE3BNO 
WA 1EHF 
WA2CBB 
W4GCB 
K7VNU 
WOSL 
WAT7GCS 
K3JTE 
WA4LBO 
W4WSF 
W5UCY 
OABY 
W3GF 
WA1SCV 
W6CG 
WBOIUT 
WA6JFP 
W7MKW 
DK4QE 
WB5DCY 
W9JUV 
WB2TNC 
WB2TNC/3 
DJ2RE 
W3TFA 
K3AKR 
K5DZE/5 
K 3MWv 
W2FBF 


K20VS 


wW5U0J 
WA5TUB 
K6BAZ 
WA3LND 
DJ1QT 
W7ZC 
W6DQY 
WASPVV 
WA3DMF 
WOETJ 
K5BWZ/8 
W2RS 
WAOIYY 
W6RQZ 
KOLCR 
KL7JDO 


- WBONST. 


W6NZX 
VE5XU 
YO2Z 1S 
VETBYA 
WB2RTF 
OH2RK 
W7LF X 
W2EU0O 
VES TP 
NEWLY 
W7JDZ 
W7VEW 
WAIPOJ 
DU6EG 
SP2DX 
WA4DDH 
OK3CDI 
WA6UAP 
VESEAR 
K9EIV 
WOHVP 


QSOS 


ATE Sil, 
UP-DATE 
26JAN77 
12NOV76 
24JUL75 
O8APR77 
L5MAY 76 
15JUN 76 
Z30AUGTT 
2 SU eihS 
2ISULTS 
O9AIIG7T6 
ZQAPR76 
30AUG7T7 
O2NOV75 
100CT75 
O7TJAN75 
15MAY76 
LI SERS 
100CT75 
L7TREB 7 
100CT75 
100CT75 
100CT75 
IWOGETS 
LiOGT <5 
17SFP76 
30AUG77 
Z200GT 15 
O2NOV75 
O2NOV75 
O6NOV75 
O6NOV 75 
O6NOV75 
O6NOV75 
O6NOV75 
O6NOV75 
17JANT7 
14NOV75 
21NOV75 
21NOV75 
Z0AUG7T7 
C9OJULT6 
24NOV 75 
21APR77 
O7DECT5 
OTDEGMS 
OTDEGLS 
O5JAN76 
23MAY77 
O9JUL 76 
1OMAY 76 
SD Garay, 
23JAN76 
O7TJAN76 
16JAN76 
16JAN76 
16JAN76 
O4APR77 
12NOV76 
23JAN76 
23JAN76 
T2FE BG 
23JAN76 
ZO0JAN76 
28APR76 
Z0AUG76 
O6FEB76 
O6FFB76 
UE Bat 
12FEB76 


30 


OSCAR AWARD 


WA1SQB 
W1JAA 
K 3RXK 
W3LB 
WICRL 
K4&4CAW 
TUZEF 
W7CTX 
K20VS 
K2AXQ 
WA3NSR 
WR4OYFC 
W6EHEW 
WA4SNKN 
WROMSU 
WR4GZK 
WB5MPU 
WBOMRP 
N4QQ 
WBORJQ 
W6DWJ 
W5VAE 
WA5DYH 
VOOTI 
K7CC 
W4EAT 
K7GGY 
P29MJ 
W2HXF 
OK1DAP 
wA6WTX 
w8O0Y 
VE3GFM 
K7TNEQ 
WATVDY 
W1JSM 
WIDKU 
SP9ANU 
W4ATT 
VES ERX 
WA 8UUY 
K7DYH 
W6SO 
W1DQJ 
WBOBBR 
W2UZL 
W 3 GK 
GAZGCZ/ Wes 
WOT! 
VU2ZUV 
WAQDXZ 
WBOTXA 
WR2RPG 
WB7BFK 
WA2LJM 
wA3S0OX 
K4EVH 
W7RZY 
JAQBOH 
WA4BUE 
W4RIC 
WORWC 
W2AAV 
KIORVG 
K2ZRO 
SP9DH 
WBOUER 
W2IRZ 
KOSM 
PAOLQ 
WOMXC 
WF J 


T2FEBTE 
O7TMART7 
bARkBT & 
O5MAR76 
25NOVT7 
O8APR77 
O4NOV77 
13APR76 
13APR76 
12NOV 76 
13APR76 
13APR76 
220CT 76 
HASEPW6 
1OMAY76 
15MAY76 
ZOJANTT 
15MAY76 
SIDEC Tei 


-O4APRT77 


15MAY76 
20JUNT6 
31MA Y U6 
17JAN77 
Z0AUGTE 
15JUN76 
17DEC76 
OBIE 7.4 
LaGF EBil7 
O3JUL76 
O03 JUL 76 
OZ IUETS 
O9IJULT6 
O9JUL 76 
O9JUL 76 
O7TMARTT 
17DEG TS 
220 GING 
2206 The 
220CT 76 
22Q0CTT6 
IVDECTS 


“12NOV76 


12NOV76 
30NOV76 
3Z0AUGTT 
26JANTT 
26JANT77 
17FEBT7 
O7TMARTT 
O4APRTIT 
O8APRT7 
23MAYT77 
23MAYTT 
1OJUN77 
30JUN77 
30AIGT7 
30JUNT7 
Z0JUNT7 
15JUL77 
15JUL77 
15JUIL77 
15JUL77 
30AUGT7 
C4NOVT77 
O4NOV77 
O4NOV77 
O4NOVT7 
25NOV77 
13DFC77 
13DFC77 
AINFCT7 


AMSAT GRATEFULLY ACKNOWLEDGES DONATIONS OF $100 OR MORE FROM THE FOLLOWING NEW 
LIFE MEMBERS 


LM-792 
LM-793 
LM-794 
LM-795 
LM-796 
LM-797 
LM-798 
LM-799 
LM-800 
LM-801 
LM-802 
LM-803 
LM-804 
LM-805 
LM-806 
LM-807 
LM-808 
LM-809 
LM-810 
LM-811 
LM-812 
LM-813 
LM-814 
LM-815 
LM-816 
LM-817 
LM-818 
LM-819 
LM-820 
LM-821 
LM-822 
LM-8 23 
LM-824 
LM-825 
LM-8 26 
LM-827 
LM-828 
LM-829 
LM-8 30 
LM-831 
LM-832 
LM-833 
LM-834 
LM-835 
LM-836 
LM-837 
LM-838 
LM-839 
LM-840 


Howe, N7AO 
Cooley, WB2YIK 
Malin, WB2LEI 
Pyke, K4DSD 
McDermott, WD5DUD 
Janhunen, OH2HK 
Williamson, K4HVI 
S. Smith, G4BJG 
Muller, PY1BJ 
«eH. Curry, Jr., W5CO 
Darcus, VE7ADH 
- Kennedy, K2TTI 
McCaa, K@RZ 
Bernard, FG7AO 
Unneberg, SM6GVV 
E. Samek, N.Y. 
-H. Topmiller, WD4NLA 
- de Buren, HB9AW/WA6Q0AN 
Brossa, HE9RMH 
del Molino, EA30G 
Firestone, W3SVJ 
Haxton, WA3IVB 
Cushman, WALOFY 
Horan, WA2IKO 
Clement, WA1LFSZ 
Lyster, K8CDZ 
Alliaume, F5JA 
Margot, HB9AOF 
Lindsay, VK4HD 
Busch, W2GRD 
DeJarlais, W#JHS/AFWSIHS 
Hulme, VE3DNG 
Graham, K9ERG 
MacKeown, WB4MUV 
Corderman, WBLEFN 
Clark, K4GEX 
Courir, I4AIJ 
is. Dupont, Tex. 
Gaffney, W7FOS 
Kuntz, F6CDK 
Walker, WA6MDJ 
Wilson, WB8ZOS 
Hadorn, HB9ABO 
Curry, W5SHVT 
Brandhof, W30QNS 
Buckley, W1HMS 
- Bingham, WB4JVZ 
P. Ferro, W4WAQ 
T.C. Mann, VE4TX 


2) ¢ &~ By. 6. “@ Be ee ee ee ht I OREN FBG) DO ee er ee ed ees Cie 


UYUUOWDOGCUM VED POPU DUS eK UGS 


OSCAR AWARD STATUS (CONTINUED) 


LM-741 kK. Baker, VE2XL 
LM-742 J. Morgan, W5LOR 
IM-743 A. Baldwin, WA#/CKD 
LM-744 M.M. Marshall, VE6ZR 
LM-745 F. Woletz, DL7AD 
LM-746 W. Melanson, W1LID 
IM-747 E.E. Robinson, III, W5XT/W5YTN 
IM-748 D. Tidwell, K4uUUW 
LM-749 J. Hammack, kK5Gz 
LM-750 R. Niemtzow, W5VON 
LM-751 M. Woll, WB6VZI 
IM-752 J. Flinn, W9SE 
LM-753 C.O. Smythies, VE7NP 
IM-754 J.A. Lyle, N8JL 
IM-755 J. Walsh, WB6ACU 
IM-757 E. Reuman, WB4NJA 
LM-758 R. Sloate, W7BMI 
LM-759 P. Hurd, N1SS/K4NSS 
IM-760 B. Smeds, DJGEX/SM#GI 
LM-761 R. Larruy, EA5KF 
LM-763 R.L. Neilson, ZS1RT 
LM-764 J. Galin, W1EA 
LM-765 W. Pontes de Faria, PYIBDU 
LM-766 P. Wallace, W6AM 
LM-767 R. Gonsett, WA6QQQ 
LM-768 C. Roettcher, K3FLS 
LM-769 J. Melvin, WA6SBO 
ILM-770 E. Ireland, WA6TLE 
LM-771 G. Pollard, W5CDM 
IM-772 D.H. Phillips, W6FOO 
LM-773 M.A. Piroumian, WA60PB 
LM-774 G. Foley, K8EF 
LM-775 J.D. Alden, K4HRY 
LM-776 C. Dotson, WA6HXU 
LM-777 L.W. Scott, W3QDI 
IM-778 H.C. van Putten, PASXVP 
LM-779 D. Dunn, W8CQ 
LM-780 P.H. Muller, HB9MSM 
LM-781 W. Schneider, Jr., K2TT/K2UYJ 
LM-782 A. Galin, NI1AF 
LM-783 L. Matthews, W4YU 
LM-784 S. Dworken, WB6DEB 
LM-785 kK. Patel, 9J2KL 
LM-786 J. Gersbacher, WA6UAA 
LM-787 B. Weeks, W4U0A 
LM-788 C.C. Lane, WA4TNV 
LM-789 H. Leake, W6AXX 
LM-790 J. Biro, KIKSY 
LM-791 P. Yantis, WBSOTH 
142 OH3AWH 20 BUDEGTT 
143 - W4NG 20 23) DEG 77 
144 KOTJY Zo) BIDEE TT 
145 WAQAHZ 20 Z21DECT7 
DL-ISSUED/DC9NX 
D=O01 DL3Sx 20 14JAN76 
D=02 DLITV 20 Z31MAR76 
9-032 DL6IUP 42 13APR76 
D-C4 DL2U0 2 Al 14APR76 
D=-05 DPL6ZB 20 Z2OMAYT6 
D-06 ‘DL20M 20 ZOJUNT6 
D-O7 DK4HD 20 O6JUL 76 
D-0O8 Nc9zP 22 V2 0 GI.6 
D-09 NC9PxX at LIJAN77 
D-10 DL3BL Pah 11JANT77 
D—-11 DC9DxX 20 LIJANT7 
D-12 OZ3GW 43 UBS ee SOT ATA 
F-ISSUED/F6BEG 
F-Ol F6BEG 40 250CT76 
F-O2 F2NR 30 25NOV75 


a1 


F-03 F6APU WO) O5JANT6 
F-O4 F1JG 40 24JANT7 
fOr OiGe k 25 ZOD AEs, 


UK-ISSUED/G8K}{ O 
G-0O1 G4BBR 
G=O025G4 I) 

G=07 G3EPK 

G-08 G32I0R 
VK-ISSUED/VK5HI 
VKO1l VK5HI 

VKO2 VK5QR 

VKO32 VK5ZAD 
NZ=TSSUE DAZ Wee. 


BN 
"ow ou 


AWARD PENNING 
RULE 
RULE 
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2 YOU. 
AND AMSAT PHASE IIT 


An exciting new era in amateur radio Your valued, tax-deductible contribu- 
is about to begin...the era of AMSAT PHASE tion can be as small as one of the 5000+ 
I1l OSCAR satellites. solar cells needed. A handsome certificate 
The AMSAT PHASE !// satellite pro- will acknowledge the numbered cells you 
gram promises a continuing demonstration sponsor for $10 each. Larger components of 
that amateur radio is at the forefront of the satellites may also be sponsored with con- 
modern technology. PHASE III satellites will tribution acknowledgements ranging to a 
routinely provide reliable communications plaque carrying your name aboard the satel- 
over paths of up to 11,000 miles (17,600 km) lites. Call or write us for the opportunities 
for 17 hours each day. You can think of them available. 
as a resource equivalent to a new band. Your membership in AMSAT is impor- 
The cost of these PHASE III satellites tant to the satellite program, and will give 
is a projected $250,000. Commercial satel- AMSATa stronger voice in regulatory matters 
lites of similar performance would cost nearly concerned with satellites. At $10 per year or 
$10,000,000. $100 for life, you will be making a most signifi- 
: cant contribution to the satellite program and 
Your Delp ieee ede” so nuennaae the future of amateur radio. You will also 


PHASE Ill OSCAR satelites in orbit. receive the quarterly AMSAT newsletter. 
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